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© The present invention is directed to an apparatus for formulating a custom mixed cosmetic product at the 
point of sale in resDonse to specific input criteria. The apparatus includes a plurality of containers (12) for storing 
a plurality of cosmetically functional mixtures. The cosmetically functional mixtures are adapated to combine to 
form a cosmetic product. An input means (14) is provided for entering into a computer (16) the specific input 
criteria that is representative of a customer's need. The computer outputs a series of instruction sets in response 
to the specific input criteria to a dispensing means (18). The dispensing means automatically and sequentially 
dispenses the plurality of cosmetically functional mixtures into a formulation receptacle (20) in response to the 
instruction sets. The pluralrty Of cosmetically functional mixtures combine in the recepatcle (20) to form a 
custom mixed formulation of cosmetic product at the point of sale. 
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3ACKGR0UND OF THE INVENTION 



i . Field of the Invention 



• This invention is oirectea to the fieid of cosmetic products and more particularly, to a cevice for 

formulating a cosmetic oroGuc; ana automatically aiscensing active cnemtcais to custom mix the formula- 
tion in response to the customer's neea at the point of sale. 

2. Description of the Prior Art 

■o / 

In the field of cosmetics, it has been the common practice to sell/various products in pre-packagea 
form for off the shelf selection. For example, hair treatment products /Such as permanent wave solutions, 
hair-conditioners, shampoos, ayes and other hair-treatment compounds are- pre-formulated on the basis of 
generic categories. The disadvantage inherent in this method of supply is that the preformulated products 

•■s do not account for the fact that each person's hair requires a comoound which accommodates differences 
in physical properties of the hair, such as its degree of damage aue to dyeing or bleaching, etc., its 
porosity, and its size. 

For example, the hair is subjectea to all forms of treatments that cause negative effects. Some damage 
the chemical bonds which hold the hair together. Some change the hyorophobic-hydrophilic balance which 

zo affects the porosity. High temoerature from heat styling toois also degrade the keratin protein of the hair. 
Alkaline services create solubility in tne hair and increase porosity. Oxidizing chemicals, as used in hair 
color, changes the chemical structure in the hair and decreases the chemical bonding in the hair. These 
natural and artificial effects make the selection of the proper pre-formulated product, such as a permanent 
waving solution, very difficult. 

25 The variations of a permanent wave lotion to reduce human hair are controlled by the same principles 
of thermodynamics as most chemical reactions: the interaction of time, temperature and concentration of 
the active (reducing) agent. The "perfect" perm would "reduce" the number of disulfide bonds in the hair 
necessary to give a permanent change in shape, but not more than necessary. Excess reduction will cause 
weak, dry and/or breaking hair. Under reduction will cause "temporary" permanent wave results. The 

30 "perfect" perm must balance the, time, temperature and activity versus ail the possible variables. 

U.S. Patent 3.527.236 is directed to a manually operated device for dispensing a hair treatment 
formulation in response to a selected number of hair condition factors. There is no means for automatically 
aispensing a plurality of cosmetically functional mixtures in response to specific input criteria controlled by 
a computing means. 

as U.S. Patent 4,160.271 discloses a cosmetic selection device in which a skin preparation is selected 
based on a number of personal coior characteristics. There is no means for dispensing cosmetically 
functional mixtures for formulating a custom mixed cosmetic product at the point of sale. 

U.S. Patent 4.476.913 is directed to an apparatus for automatically controlling the time and temperature 
for applying a hair treatment product based on a number of hair condition criteria. There is no disclosure of 

-o a device for automatically aispensing a plurality of cosmetically functional mixtures for providing a custom 
mixed hair treatment formulation to be applied at a fixed time and temperature at the point of sale. 

SUMMARY OF THE INVENTION 



js . The oresent invention is directed to an aoparatus for automatically formulating and dispensing a custom 
i mixed cosmetic product at the point of sale in response to input criteria based on the customer's specific 
neeas. The apparatus includes a plurality of containers for storing a plurality of cosmetically functional 
' mixtures that are adaoted to interact when proper amounts are mixed to form a cosmetic product. An input 
means is provided for entering the specific input criteria reoresentative of the customer's need into a 

;o computer control means. The computer outouts a series of instruction sets in response to the specific input 
criteria to a dispensing means. The dispensing means automaticaily and sequentially dispenses proper 
amounts of the plurality of cosmetically functional mixtures into a formulation receptacle in response to the 
instruction sets. The plurality of cosmetically functional mixtures combine in the recepatcie to form a 
custom mixed formulation of a cosmetic product at the point of sale for immediate aoplication. The device 

55 is adapted to formulate and dispense various cosmetic products such as permanent waving solutions, 
shampoos, dyes, skin lotions, etc. To provide the various cosmetic products, the mixture may be in the 
form of suspensions, emulsions, solutions, that may or may not contain chemically active reagents. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure l is a block diagram of the formulating aevice of the oresent invention. 

Figure 2 :s a oerspective view of the aisoensing apparatus cf the formulating cevice of the present 
; invention. 

Figure 3 is a schematic Diagram of the interconnection or a cosmetic mixture solution container to the 
discensing apparatus. 

Figures 4 and 4a are scnematic diagrams of the cnemicai solution control valves, formulation receptacle 
and load cell of the device of the present invention. 
:o Figure 5 is a perspective view of the input keyboard of the device or the present invention. 
Figures 6a-6f depicts a flow chart for the operation of the aevice of the present invention. 
Figure 7 is a block aiagram of the electrical system of the aevice of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION j 

:S 

Referring now to the drawings. Figure 1 is a block schematic aiagram of the formulating device 10 of 
the present invention. Device 10 includes a plurality of containers 12 for storing a plurality of cosmetically 
functional mixtures that are adapted to combine with one another in forming a cosmetic product. Although 
Figure 1 shows four containers, it should be understood that while the invention contemplates a plurality of 

10 containers, it is not limited to any specific number of containers. The device 10 further includes an input 
means 14 for entering specific input criteria representative of a customer's need at the point of sale. The 
input means 14 is connected to a computer means 16 that outputs a , series of instruction sets in response 
to the specific input criteria. The instruction sets are outputted thrpugh a data bus 17 to a dispensing means 
18 that automatically and sequentially dispenses a plurality of cosmetically functional mixtures into a 

■ s formulation receptacle 20 in response to the instruction sets. The plurality of cosmetically functional 
mixtures combine in the receptacle 20 to form a custom mixed formulation of a cosmetic product at the 
point of sale. 

As shown in Figure 1. the dispensing means 18 generally includes a reservoir 22 for eacn container 12. 
The reservoirs 22 include a connection means, not shown, for connecting each container 12 to the reservoir 

:o 22. Associated with each of the reservoirs 22 are valves 24 for individually controlling the flow of the 
mixtures from each of the containers into the reservoir 20. Indicator LEDs 26 are associated with each of 
the valves 24 for alerting the user that a particular mixture is being dispensed. A load cell 28 is provided for 
controlling the amount of liquid dispensed into the receptacle 20. 

In general, the dispensing means 18 operates to automatically dispense pre-determined amounts of the 

35 plurality of cosmetically functional mixtures into the receptacle 20 where they mix to form the custom 
formulation. Each mixture contains a unique mixture of chemicals with each such unique mixture being 
located at a specific location referenced A. B. C and 0. The computer determines the specific amounts of 
each mixture to be dispensed and begins dispensing by opening valve 24A while maintaining valves 248. 
24C and 24D closed. Load cell 28 senses the weight of the mixture A being dispensed in receptacle 20 and 

-0 provides appropriate signals to the computer. The computer will automatically close valve 24A when the 
desired amount of that mixture is dispensed. The computer similarly opens valves 248. 24C and 240 in 
seauence. At the end. the dispensed amounts of mixture combine in receptacie 20 to form the desired 
custom mixed formulation. 

The dispensing means 18 is alsp provided with a series of sensors for checking the connection of the 

-s system compounds and the various mixture levels. A sensor 30 is associated with receptacle 20 tor sensing 
whether the receptacle is properly connected and a sensor 32 is provided to determine whether the 
receptacle is empty and therefore ready for a new formulation to be dispensed. Similarly, the containers are 
provided with connection sensors 34 for ascertaining whether each container is prpperly connected to the 
system. In addition, solution level sensors 36 and 38 are associated with each reservoir 22 for determining 

50 that a minimum amount of mixture is present (sensor 36) and whether the reservoir is empty (sensor 38). 

The dispensing means 18 and containers 12 are located in a housing 40 as shown in Figure 2. The 
housing 40 may include a transparent panel .42 for exposing the formulation receptacle 20 so that the user 
may witness the dispensing of the cosmetically functional mixtures. Indicators 44 are illuminated by LEDs 
26 to indicate which mixture is being dispensed. It should be understood that the specific arrangement of 

55 receptacle 20 and valves 24 shown in Figure 2 is illustrative only and other arrangements are contemplated 
such as with receptacle 20 positioned in the center of the housing and the four valves 24 ppsitioned directly 
above the receptacle 20. The positioning of these components is a 1 matter of design cnoice ana is not 
critical to the invention. 
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Figure 3 snows a scnematic or the connection between ;he containers 1 2 ana the reservoirs 22. The 
containers 12 mav be mace oi anv :ne or several types or material sucn as rigid or collapsable. Each 
container includes a rigid necx 50 ano a maie connector cap 52. The connector cao has a puncturable seal, 
sucn as ruober ana may mciuoe a metallic medical seal covering the ruober seal. The cao 52 is designed 

5 to fit snuggiy within female connector 54 attacnea to the reservoir 22. Puncture needle 56 is located within 
:he female connector 54 for ouncpjnnc the seal of the cao 52 upon msenion of tne male connector 52 into 
the bottom of the female connector 54, This will permit the mixture contained in container 12 to flow into 
ana fill the reservoir 22 ana fluid tuoe 53 wnicn coupies the reservoir 22 to the vaive 24. 

As noted above, each container 1 2 has a unique combination of chemicals for forming custom mixed 

■o cosmetically functional mixtures. The comouter 16. based on the specific inout criteria for eacn customer, 
oetermines the specific amount of eacn of the mixtures to be aisoensed. ana outputs control signals to each 
specific valve 24. it is therefore critical that the mixture in each container location A. B, C and D be the 
proper solution. If the mixtures are not oroperly located in their specific positions, the proper formulation will 
not be dispensed. In order to ensure that the proper mixture is located in the proper container position. 

••5 eacn container in the system may be provided with a unique locking means for connecting the container to 
the reservoir. One unique locking means is to provide the mating male ana female members 52 and 54 for 
each location with a different shaoe. For sxampie. the reservoir 22 in location A may have a round shaped 
female member 54 that will only acceot containers having round male members 52. Likewise, reservoirs 
22B, 22C and 22D will also have umaue shaoea female connectors sucn as hexagon, square and triangular 

20 ana containers cesignatea for these locations will have corresoonaingly snapeo male connectors. As the 
mixtures contain cnemicaily active agents, the unique interlocking system will also provide a measure of 
user safety. 

As shown in Figure 4, the connecting tube 58 leads to the valves 24 for dispensing the solutions into 
receptacle 20. The arrangement as shown m Figure 4 is for a centrally located receptacle 20 and is an 

25 elevation view in which only two valves 24 can be seen as other valves are iocated directly behind the two 
valves showpf-in the arawing. The supply tubes 58 are coupled to vaive feeding tubes 60 which pass 
through the valve mechanical section 62. The valves 24 are electromechanical valves and include electrical 
control sections 64 having a connector 66 and a ground terminal 68. Electromechanical valves that may be 
used in the present invention are well known and a furtner description thereof is not required. In general, the 

jo valves are normally closed to prevent the flow of liquid through the feeding tube 60 and upon the 
application of a voltage to terminal 66. the valves will open to allow mixture to be disoensed. 

Also shown in Figure 4 is a load cell 28 for determining the amount of mixture dispensed into the 
receptacle 20. The load cell 28 may be any well known device which senses the amount of mixture in the 
container by weignt. The cell includes a weight plate 70 having a plate ring 72 for locating the receptacle 

3S 20. Preferably, receptacle 20 will have inclined surfaces 74 that mate with an inclined surface on ring 72 in 
order to securely position receptacle 20 on the plate 70. Secure positioning of the receptacle 20 is 
necessary to insure accurate weignt sensing. A cylinder spreader weight cell 76 is located between the 
plate 70 and an enlongated torsional member 78. The torsional member 78 is better seen in Figure 4a 
which is a side view of the load cell 28. A ceramic cell and cable output 80 is attached to the opposite end 

jo of the torsional member 78 and a twist connection member 82 connects the torsional member 78 to a 
reference base 84. The base 84 is supported in a holder 86. The load ceil operates on movement of the 
torsional member 78 caused by the weight of solution dispensed into the receptacle, which causes the 
voltage oroauced by ceramic cell 80 to change. This voltage change is transmitted to the computer 
controlling the system which outDuts a control signal to close the corresponding valve when the voltage 

-■s indicative of the desired weight is achieved. 

As shown in Figure 5. the input means 14 for inputting the SDecitic criteria includes a keyboard 90 and 
a display 92. The inout unit 1 4 includes an on/off switch 94 ano cable connector 96 for coupling via cable to 
the housing connector 46 as shown in Figure 2. The keyooard includes four pushbuttons 98 corresponding 
to positions on the display 92. An enter button 100 and a reset button 102 are also included. The input 

so means is enclosed in a housing 104. which also contains the comouter and associated memory and data 
control circuitry. The specific input criteria are entered into the comouter in response to specific questions 
directed to the customer that are necessary to determine the proper formulation of cosmetic product to be 
dispensed. The questions are displayed on display 92 in the form of various choices of conditions and the 
choice is selected by pressing the corresoonaing button 98 that is directly under the selected condition. 

55 Button 100 is then oressed in order to enter that selection into the comouter. Button 102 may be depressed 
in order to cnange a selection prior to entry. 

The system of the invention may be used to custom mix cosmetic, formulations for any of several 
cosmetic products such as shamooos. hair conditioners, permanent waving products, etc. In determining 
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:he umaue comoination of mgrecients to form eacn of the mixtures, it is aesiraole through a statistical 
analysis to preoare trie mixtures such mat each mixture wiii ce consumed at substantially the same rate, 
initially, a oiuraiity of sets of criteria that define sets of customer needs for the particular cosmetic product 
are cetermmed. Thereafter, the plurality of preset formulations ;s refined with each formulation being 
■-esoonsive to a set of individual customer neeas. A pluraiitv of creset formulations are then compared 
against statistical averages of the customer needs. These averages are readily obtained from past 
experience m aeaiing with the various customer needs for tne various cosmetic products being formulated. 
Thereafter, the plurality of stock mixtures are prepared that may then be subsequently blended to form the 
oreset formulations in view of the statistical distributions such that each of the plurality of stock mixtures is 
consumed at substantially the same rate. Thus, the device of the invention using such uniquely prepared 
mixtures will dispense the mixtures at the point of sale m response to the various specific sets of customer 
needs and will thereby result in each of the mixtures being consumed at substantially the same rate. 

In the device of the present invention, the computer is programmed with specific algorithms to dispense 
the desired cosmetic formulation. For illustrative purposes only, the following is a detailed description of a 
particular program for dispensing a permanent wave formulation. 

in using the device of the present invention for formulating a custom mixed permanent wave 
formulation, the hair being treated is first characterized by the oeauty parlor operator as falling within one of 
four (4) general classifications or basic types of hair depending on us degree of damage. These four basic 
types are Bleached. Tinted. Normal and Resistant. "Bleacnec" represents hair that is most damaged while 
"Resistant" represents a hair type that is ndt damaged. These four damage-condition choices will appear on 
the display 92 and the user will select the proper condition that applies to the customer. 

After being placed in one of such four primary classes of hair, the hair to be treated is then further 
subclassified by the beauty parior operator into one of three (3) secondary classifications of hair based on 
porosity. These secondary classifications indicate that the hair is either highly porous, medium, or low in 
porosijy. Porosity is an important factor since it indicates the abiiity of the hair to absorb fluid, i.e.. the 
permanent wave solution. 

After being placed in one of the three secondary subclasses of hair, the hair is further subclassified by 
diameter or thickness of the hair into another group of classification criteria, to indicate whether the hair is of 
fine, medium or coarse diameter. As with the damage criteria, each of the porosity and diameter criteria are 
displayed and selections made that are entered into the comouter memory. The porosity and the 
diameter/volume relationship are interrelated to define a hair treatment absorptibn ability. 

The subclassification of each client's hair in this manner enaoies the beauty parlor operator to obtain a 
much finer description of the condition of the client's hair at any one given time. It thus enables the beauty 
parlor operator to provide more reproducible results from one permanent wave treatment to the next, since 
it takes into consideration the more basic condition of the client's hair. 

Hair falling within one of the four basic classifications ano one of the secondary classes will also be 
sub-suoclassifiable in each of the tertiary subclasses and thus fails, automatically, into one of thirty six (36) 
sub-subclasses of hair. A specific hair waving solution for eacn subclass of hair has been developed for the 
thirty six (36) subclasses of hair, and is provided by Table I below. A more detailed description of the 36 
formulations is orovided in copending U.S. patent application. USSN . to Gustave Klein et al.. 

said application being incorporated herein by reference. 
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O ad.t.ona. cnter.a or length ana population are also enterea into the comouter as notea aoove It is aesirable 
; o apply a coae to eacn o, :he classes ana successes or hair be,ng t reatea. The resuitmg code c^e 0 f 
-hree a.g.ts. Tne rirst oig.t thereof couia oe one of the letters "R", "N". "T" and "B" which would stana for 
-espect,ve,y. R es ,s,an<. Normal. Tintea ana Bleached. "Resistant" be,ng the leas, damage' r a d 
Bleached the most damagea. The secona cig.t of the coae could be one of V. - M - or "H^to «and torfoe 
uegree or porosity (low. mearum ana high oorosrtv). Porosrty can be aetermrned by the feel of the hair 

s ™:«:;Tt ::^ ,ng r um ana roL,gn be,ng iow - rhe third ^ °< «*• ^[:iT t 

letters F . m ana o . wn,ch would stana for the aiameter of the ha,r (fine, medium and coarse) 

six na^nZV^ C0 ° e ' hen ^ USeQ 35 3 me3nS t0 reaa " y " P ' n - point " 3 ha,r sa ™'* into one of thirty 
six (36) specific permanent wave solutions of Table I. Such a coding system which can be used to c'assl 
the nair is snown in Table II. ' 0 c ' ass "y 

In this permanent wave embodiment, the device comprises a series of four containers with each 
oruaming one of four primary solutions. These primary solutions contain graduated amount of !he 
educng agent to be used for the permanent wave treatment. Various amounts of each of thesTphma y 
scions are then biended together to form a secondary solution of the custom mixed tmu ation The 
composition of the secondary solution w„, vary aepending on the speafic sub-subclass of hair to be Seated 
as ZTir ^ " SUb - SUbCl3SSes °' ha - *«» ^ ^ the present invention, there will be orovkied 
as notea above, a selection of thirty-six (36) secondary solutions or specific formulas for use in the presem 

rt o^ bT °7 UCn th T ,X <36) SeCOn ° ary S ° ,Uti0nS ,S thUS t3 ' ,0rea ,0r u " Wlth on'V °n 
ihirty-six (36) sub-suoclasses or hair. 
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25 Amount 0: Primary Solutions, In Grams. Tram Ccr.tainers 

— . , 1 To 4 cf Table :: Used 7s Maxe A -Desired rir.ai S alur^- 
of Hair S a = " lnef . Cont T iner Container Container ' 
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The orimary scions o.sclosed ,n Tab.e „, are «-d » - ^ jconjjy J™ 

may be .noiviouaiiy neeaed in oroer to treat 8 " ™ is then treated with a final 

into one or the thirty-six (36) suo-subclasses or hair ccoraing 0 T,ble M. t ^ ^ ^ 

solution therefor which .s Particularly designed to meet the cold «av P« man ™ ^ d from the 

3ub -subc,ass of ha,r. In Tab,e I. thirty-six (36) f.n.. so,uoonj .neeaed « P^P ^ ^ „ 
;0 ur pr,mary solutions of Table III and in and temperature are constant 

in the reducng step of the permanent waving of this invention, the nme and 

whiie the concentration and activity rate of the ^^^^^^^^ to the degree of 
conaition of the ha.r. The ha,r stylist first exam.nes the hair ^^^Z^. and coarse). Once this 
damage (Bleach. Tinteo. Normal and Resatant). then ,« ^J^J^ and the stylist thereafter 

eliminated. . , , ho fnn , onmarv solutions which are to be 
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example, as seen in Table II. to treat "RLF" hair, a final solution is made from 34 grams or 
Container No. i. 33 grams of me solution m Container Mo. 2. 21 grams of the solution in C 
and 18 crams of the solution m Container No. 4. The bienaing together of the delineatec 
portions of the primary solutions to get the oesirea final solution is automatically achieved by 

5 controlled formulating ana Dispensing device of the present invention. To enable this result, 
memory will have stcrea therein a look-up taole identical to Table II. In the "RLF" example, 
outputs instructions to the dispensing means to automatically and sequentially dispense ;: 
grams for each container. Each dcse of the final solution will consist of 106 grams or ab 
solution. One or more aoses of sucn final solutions may be needed to treat a client's hair oec 

:o amount of hair to be treated. 

The amount or quantity of dcse to be applied to the client's hair is then controlled by furt; 
the hair according to oiameter (fine, medium or coarse), length (short, medium, or long) c 
density or population of the hair (low, meoium. or high). To determine population, dense is r 
medium and sparse is low. These twenty-seven (27) subcategories are based on quantity, ani 

15 possible to have 927 subclasses of hair that may be treated with one of thirty-six (36) diffe 
modified as to auantity to provide 927 final individualized formulas. The twenty-seven sue 
quantity of solution are aiso stored in memory as a look-up table as shown in Table IV. Tr 
auantity factor by which the gram amounts in Table II are muitiplied to determine the specu 
each solution to be aispensea from each container. The computer selects the prpper quantir 

20 basea on the diameter, length and population oata entered by the user, and automatically 
individualized quantity of the mdiviaualized formuiation. 



25 



30 



35 



so 



55 



9 



IP 0 443 741 A1 



TABLE IV 



of Table. 
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SO 



1. 

2 . 

3 . 
4. 
5 . 
6. 
7 . 



10 

12 

13 

14i 

I5t 

16 

11 \ 

18 

2: 

2 
2 
2 
25 
26 
27 



FSL 

FSM 

FSH 

FML 

FMM 

FMH 

FLL 

FLM 

FLK 

MSL 

MSM 

MSH 

VTZL 

MMM 

flMH 

MLL 

MLM 

MLH 

CSL 

CSM 

CSH 

CML 

CMM 

CMH 

CLL 

CLM 

CLH 



: actor 
0.70 
0.80 
0.90 
0.85 
0.95 
1.05 
1.00 
1.10 
1.20 
C.75 
0 .85 

0. 95 
0 .90 
1 .00 
1.10 
1.05 
1.15 

1 . 25 
0.80 
0.90 
1.00 

0. 95 
1.05 
1.15 
1.10 

1. 20 
1.30 



Prior to treating me hair with me finai solution oesionated therrfor ^- - t £%£ t 
55 .eated «o remove anv contaminants mererrom mat ^^^^^J t9mb J ^ hair 
wavmg process. Such contam.nants wouid -ncluae oust. d.rt. s k,n scales, seoum. 

sprays and conditioners. an' - I ' C usinq conventional 

The final solution .s men appliea to me hair at a temperature or aoou. 30 - 
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cermanent wave applicator materials ana nair curling techniques, "he final solution is ailowed to be >n 
contact with the nair icr a penoa or aoout 15 lo 20 minutes. Subseauently, the tnus treated hair is rinsed to 
remove residues of the final solution ana then treated with a neutralizing oxidizing agent to finalize the 
setting cf the hair, using known oxicizing agents such as 2 to 4% hyarogen peroxiae. The computer may 

-; be programmed to aisoiay one of two cnoices of neutraiizer aetermmea by the particular formulation. 

Figures 6a-6f show a flow cnart for the operation of the device of the present invention in connection 
with a program for cisoensing a custom mixed permanent wave formulation at the point of sale. The 
prpgram wiil automatically begin tc run upon turning on the switch 94. The first decision block 1 10 inquires 
whether a general test of the system is to be conducted. A question asking the user whether the tests are to 

:o be performed will be disolayeo on a screen with a yes or a no displayed above buttons 98. If the button 
unaer yes is pressed and the enter button 100 is pressea then the various test functions wiil be displayed 
on a screen. The various functions may be manually checkea or the computer may be programmed to 
automatically detect certain conditions based on the various sensors included in the system. The several 
test functions are shown in Figures 6a and 6b. which begin with decision block 112 to determine whether 

;s the dispensing means is electrically connected to the keyboard 14. In addition, decision block 114 
questions whether each of the containers A. B, C and 0 are properly connected. Decision block 116 
questions whether each tank should be refilled. If yes. decision block 113. questions whether the tank 
should be refilled now ana. if no. the oisDlay will indicate that the solution remaining wiil permit a certain 
number of perms to be formulated. Decision block 120 questions wnether the containers are empty. 

20 Decision blpck 122 questions whether the formuiation receptacle is ccnnected and decisicn block 124 
questions whether the receptacle is empty. If not empty, aecision block 126 questions whether the 
receotacle has been emptied and if not. the prpgram wiil stop until the receptacle is empty in order to 
prevent fprmulation being dispensed into a receptacle already having a previous formulation solution 
therein. 

25 Referring back to Figure 6a. after the test prpgram has been cpmpleted pr if np test was selected, the 
prpgram then inquires as shown in Figure 6c wnether a memory input is to be entered as shown by 
decision block 128. If the memory input is not" to be used, decision block 130 questions whether detailed 
instructions are necessary to be displayed on the screen. After the instructions have been displayed or if 
they are not required by the user, the various input criteria are entered in seauence as shown in Figures 6c. 

30 6d and 6e. The first classification is the damage level to determine whether the hair is resistant, bleached, 
tinted or normal. Decision block 132 auestions whether the damage criteria has been entered and if yes. 
goes on to the next criteria which is porosity. Decision block 134 questions whether the porosity has been 
entered and if yes. me next inquiry is hair thickness. Decision block 136 questions whether the thickness 
has been entered and if yes, the next criteria is hair length. Decision block 138 questions whether hair 

:s length has been entered and if yes, the last criteria is hair pppuiation. Decision block 140 questions whether 
the population has been entered and if yes, that completes ail the specific input criteria fcr the permanent 
hair waving formuiation. 

Based on the entered information, the computer will determine which of the fcrmulations is to be 
selected for this particular customer. The computer then determines from the look-up table identical to 

-o Table II the amounts cf the 4 solutions to be dispensed. In addition, the computer determines which of the 
27 auantity categories is to be selected from Table IV and the computer will then determine the quantity of 
the formulation that the particular customer requires. As indicated in Table II the specific weight in grams cf 
the spiution to be dispensed for each of the formulations is provided. Table IV is a ouantity factor by which 
each of the specific weights m the particular formuiation selected is muitipled. Thus, if the quantity factor for 

-5 subcategory 1. (fine diameter, short length ana low aensity) is selected the prpgram wiil provide instructions 
to dispense 70% of the weight amounts for that formulation as snown in Table II from each ccntainer. 

3lock 142 of Figure 6e indicates that a particular client formula number has been assigned to that 
particular formulation ano quantity. The formula numoer is in the form of a four digit code that will be 
displayed on the display 92. An automatic printout may be orovided as indicated at 144 or alternatively, the 

50 user may merely write down the numoer displayed on the screen for further use. The client code number is 
the number that may be entered in response to decision block 123 shown in Figure 6c. Thus, if the client 
already has used the system and knows his or her cooe numoer the numoer may be entered directly into 
the computer, by-passing all of the inquiries regarding the hair condition. 

Decision block 146 questions whether the code number has oeen entered and if yes. moves directly to 

55 decision block 148 (Figure 6e) to determine whether the orocess snould continue. If the no button is 
selected, the program stops ano the screen will ask whether it snouid continue or terminate. If the decision 
is to continue, the program nas the ability to select the full cuantity level or a part ouantity level, typically 
one naif. If the customer nas hair m different sections that nas ciiterent conditions, the program may be run 
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•o cetermme a first formulation that is appropriate icr one section of the hair ana a second formulation that 
s appropriate for a second section of the nair. for examoie roots mormaO ana enas (damagea). in this 
situation, it wouid be aopropnate to select a one naif level of each of me formulations as they wiil be 
aooueo to only a portion of the hair. In aaaition. in the event that the ooerator does not properly enter the 

5 cuantity criteria, ana as the formulation is Deing aopliea. the determination is maae that more is necessary, 
a part level may be seiectea m oraer to avoia having anotner full auantity dispensed when only a smail 
amount is needed. Decision block 150 Questions whether the full or pan level has been selected ana if yes 
the next step is to Dispense the formulation. Decision block 152 questions whether the formulation is to be 
filled at that moment or not. If yes. the formulation is filled by dispensing each of the preprogrammed 

:o amounts of the four solutions into the formulation receptacle. The aisplay wiil indicate that the formulations 
are mixing and rilling and once completely filled the aisplay will inaicate that the perm lotion is ready. 

Decision block 154 questions whether the receptacle has been removea from the load cell. If yes. the 
display will indicate one of two choices of neutralizer to be used. The selected neutralizer is a prepackaged 
neutralizer and is determined based on the hair condition criteria entered into the computer. This is 

:s provided by another simple look up table in which each formulation of Table II is classified for either of the 
two neutralizers. In addition, a similar look-up table corresponding to Table IV wiil permit the computer to 
cisplay whether the customer needs a full or half portion of neutralizer. 

At this point, the program as shown by the decision box 156 will inquire whether a partial second run- 
through of the program is desired or a full second run-through is desirea. The partial prpgram wiil return to 

20 the beginning of the classification of the hair damage which would be appropriate if the first formulation was 
for one section of the customer's hair and another formulation is to be determined for another section of the 
customer's hair. A full run through would be appropriate if the client already knows it has two formulations 
and knows the code numbers for the formulations. The user would return to the beginning of the program 
as snown in Figure 6a select no for test, select yes for memory input and plug in the formulation code 

25 number for the second formulation. 

Figure /"shows a general block diagram of the hardwired circuitry of the present invention. The 
microprocessor 160 which may be a 8031 microprocessor controls the functions of the system and is 
orovided with memory 162 which may be implemented in an EPROM. The input keypad 164 inputs Jhe 
data directly to the microprccessor 160 as the operator responds to prompts from display 161. The 

30 prpgram then runs and a particular client formulation is determined. During'the running of the prpgram. an 
optional sound generator 166 may be actuated to emit audio signals from speaker 168 through audio circuit 
170. The optional sound circuit portion may also be utilized during the dispensing cycles. Once the program 
is completed ana the formulation ana amount of formulation has been seiected. the microprocessor 160 will 
output control signals through digital to analog converter 174 to actuate the valves 178 through a valve 

35 control circuit 180. Load cell 182. through its associated analogue circuit 184. provides analog signals to the 
microprocesscr 160 through the analog/digital converter 174. The microprocessor then determines when to 
actuate each of the valves 178 to dispense the specific weight of each of the four solutions into the 
receptacle. Solution sensors 186 provide signals through circuit 184 to the microprocessor 160 and warning 
lignts 190 wiil be appropriately displayed. 

;o While the invention has been particularly shewn and described with respect to the preferred embodi- 
ments thereof, it should be understood by those skilled in the art that the foregoing and other changes in 
form and detail may be made therein without departing from the spirit and scope of the invention which 
should be limited only by the scope of the appended claims. 

-is Claims 

1. An apparatus for formulating a custom mixed cosmetic product at the point of sale in response to 
specific input criteria, said apparatus comprising: 

(a) a plurality of cosmetically functional mixtures, each mixture of said plurality of mixtures being in a 
so separate container said mixtures being adaptea to combine to form a cosmetic product: 

(b) input means for entering specific input criteria representative of a customer's need at the point cf 
sale: 

(c) computing means for outputting a series of instruction sets in response to said specitic input 
criteria; and 

55 id) disoensing means for automatically dispensing each of said cosmetically functional mixtures 

sequentially from their respective containers into a formulation receptacle in response to said 
instruction sets, said plurality of cosmetically functional mixtures combining m said receptacle to 
thereoy form a custom mixed formulation of a cosmetic product at the point of sale. 
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2. "The aooaratus cf ciaim i .vnerein saic cisoensing means mciuces means for sequentially aisoensmg 
eacn ci saic cosmetically functional mixtures by weight. 

3. The aoparatus of ::aim 2 .vnerein saia asoensing means inciuaes means for sensing the weight of 
; each of saia cosmetically functional mixtures aisoensea into said formulation receotacle. 

4. The aooaratus of claim 3 -vnerein saia discensing means includes vaive means for inaividually 
controlling the ciscensing of eacn of £aia cosmetically functional mixtures from their respective 
:ontainers into said formulation receotacie. 

:o 

5. The aooaratus of claim a wherein saia computing means includes means for outputting said series of 
instruction sets to include the weight of each of saia cosmetically functional mixtures to be dispensed. 

6. The apparatus of claim 5 wherein said computing means includes control means for sequentially 
15 sending control signals, m response to said instruction sets, to said valve means and to said weight 

sensing means to control the seauentiai aispensing of said plurality of cosmetically functional mixtures. 

7. The aooaratus of claim 6 wherein said computing means includes means for selecting prestored 
■■/eights cf said oiuraiity of cosmetically functional mixtures to be aisoensea by said dispensing means 

;o m resoonse to a first grouo of saia soecific input criteria. 

3. The aoparatus of ciaim 7 wherein saia comouting means includes means for selecting a quantity factor 
in resoonse to a secono arouo of said soecific input criteria ana means for multiplying said prestored 
weights by said Quantity factor to cisoense custom weights of said plurality of cosmetically functional 
35 mixtures necessary to orepare said custom mixed formulation, said plurality of cosmetically functional 

mixtures combining in said receotacle to form a permanent hair waving proauct to be applied for a 
fixed preaetermined time and temperature. 

9. The aoparatus of claim 8 wherein said computing means includes means for outputting said series of 
jo instruction sets in response to said custom weights of said plurality of cosmetically functional mixtures. 

10. The apparatus of claim 9 wherein said computing means incluaes means for selecting to dispense one 
of said custom weights or a portion of said custom weights of said plurality of cosmetically functional 
mixtures. 

35 

11. An apparatus for formulating a custom mixed cosmetic product at the point of sale in response to 
specific input criteria, said apparatus comorising: 

(a) a plurality cf containers for storing a plurality of chemically active solutions, said solutions being 
adapted to interact to form a cosmetic oroduct; 
-o (b) input means for entering specific input criteria representative of a custcmer's need at the point of 

sale: 

(O computing means for outputting a series of instruction sets in response to said specific input 
criteria: and 

(d) aisoensmg means for automatically and sequentially aispensing said plurality of chemically 
-5 active solutions into a formulation receptacle in resoonse to said instruction sets, said plurality of 

chemically active solutions interacting in said receptacle to thereby form a plurality of custom mixed 
formulations of a cosmetic oroduct at the point of sale. 

12. The apparatus of claim 1 1 wherein said inout means includes a keyboara means and a display means. 

50 

13. The aooaratus of claim 12 wherein said computing means incluaes means for outputting said series of 
instruction sets in response to soecific input criteria ceterminea at the point of sale in response to a 
plurality of specific inquiries displayed on said display means. 

55 14. The aoparatus of claim 13 wherein said comouting means mciuaes means for outputting said series of 
instruction sets in response to a soecific custom formulation ccce enterea into saia input means at the 
point of sale. 
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15 T-e —aratus of -ia.m u .vnere.n saia selecting means includes means for selecting prestorea 
' founts or sa,a piuramy o: :.-em,ca.ly active scutions to oe dispensed by said a.soensmg means m 

-asocnse to a first crouo cf specific mout criteria. 

16 The ^ocaratus of c!a,m ,5 wnere.n said computing means includes means for selecting a Quantity 
' 'ac-or~ n rpsoonse r 0 a seconc ~rouo of specific input criteria, and means for mu.tiolying saio pre- 

-torea =moun,s bv said cuantitv" factor to disoense custom amounts of sa,d plurality of chemically 
ictive -oiutions necessary to oreoare saia custom mixea formu.atlon. saio plurality of chemically active 
solutions interacting in sa,a receotacle to form a permanent hair waving product to be applied tor a 
fixed oreaetermmea time ana temoerature. 

17 The aooaratus of claim 16 wherein sa,d computing means includes means for selecting to dispense 
one of said custom amounts or a portion of said custom amounts of. said plurality ot chemically active 
solutions. 

18. An apparatus for formulating a custom mixed cosmetic product at the point of sale in response to 
specific inout criteria, said aooaratus comprising: 

(ai a plurality of cosmetically functional mixtures, each solution of said plurality ot solutions being in 
a =eoarate container, saio solutions being aaapteo to interact to form a cosmetic proauct: 
ib, inout means for entering specific input criteria representative of a customer's neea at the point ot 

S^omouting means for selecting one of a plura.ity of custom formulations of cosmetic product in 
resoonse to sa,o mout criteria and for outputting a series of instruction sets unique to the selected 

formulation: ana . . 

Id) aisoensmg means for automatically dispensing said plurality of cosmetically functional mixtures 
<eCflentiallv from me,r respective containers into a formulation receotacle m response to said 
instruction sets, said plurality of cosmetically functional mixtures interacting in said receptacle to 
thereoy form a custom m.xeo formulation of a cosmetic product at the point of sale. 

19 The apparatus of claim ,8 wherein said computing means includes a first look up table stored in 
memory said first look uo table having a plurality of sets of amounts of said plurality of cosmetically 
functional mixtures, each set of amounts being defined by a unique combination or a first group of 
soecific input criteria. 

20. The aooaratus of claim 19 wherein said computer means includes a second look up table stored in 
memory, said second look up tab.e having a plurality of quantity factors, each quantity factor being 
defined by a unique combination of a second group of specific input criteria. 

21 The aooaratus of claim 20 where said computing means includes (a) means for selecting one of said 
sets of amounts in response to specific input criteria of said first group entered at the point ot sale, (b) 
means for selecting one of said ouantity factors in response to specific input criteria of said second 
-rouo entered at the point of sale, and (c) means for multiplying the amounts .n said selected set o 
'mounts by said selected cuantity factors to determine custom amounts of said cosmetically functional 
mixtures to be aispensed to prepare said custom mixed formulation at the point or sale. 

" 5 22. The aooaratus of claim 21 wnere.n said first group of specific input criteria includes combinations of 
hair oamage criteria, hair porosity criteria and hair diameter criteria. 

23. The aoparatus of claim 22 wherein said look up table inc.udes 36 sets, said 36 sets being defined by 4 
;o hair carnage criteria. 3 hair porosity criteria and 3 hair diameter criteria. 

24. The aoparatus of claim 23 wnere.n said second group of specific input criteria includes combinations of 
hair density criteria ana hair length criteria. 

55 25. The aoparatus of claim 24 wherein sa,d secono look uo table includes 9 quantity factors, said 9 factors 
being aefined by 3 hair aensity criteria and 3 hair length criteria. 

26. The aoparatus of claim 25 wherein said first and second look uo taoles include amounts and quantity 



20 



25 



30 



35 



I 




EP 0 443 741 A1 

factors or saia oiurauty or cosmetically functional mixtures, which wnen aispensea into said receptacle 
wiii interact to form a permanent nair waving proauct to be applied for a fixea predetermined time ana 
'.emoerature. 

: 27. An aoparatus for iormuiating a custom ,-rnxea cosmetic product at the oomt of saie in response to 
specific input criteria, saic acoaratus comonsmg: 

(a) a plurality of bufferea cnemicaily active solutions, each soiution cf said plurality of solutions being 
in a separate container saia solutions being adaoted to interact to form a cosmetic product: 

(b) input means for entering specific input criteria representative of a customer's need at the point of 
■o sale: 

(c) ccmputing means for outputting a series of instruction sets in response to said specific input 
criteria: and 

(d) Dispensing means for automatically dispensing each of saia chemically active solutions sequen- 
tially from their respective containers into a formuiation receptacle in response to said instruction 

:s sets, said plurality of chemically active solutions interacting in said receptacle to thereby form a 

custom mixea formulation of a cosmetic product at the point of sale. 

28. The apparatus or claim 27 .vnerein each of said plurality of solutions comprises at least- one buffering 
agent ana at least one active agent. 

20 

29. The apparatus of claim 23 wnerein aach of said solutions has a unique predetermined proportion of 
buffering agentisi to active agent(s). sucn that each of said plurality of custom mixed formulations has a 
unique ccmoination of buffering agent(s) and active agent(s) which interact to provide each said custom 
formulation with a uniaue chemical activity level. 

25 

30. ThS"apparatus of claim 29 wherein said plurality of solutions comprises 4 solutions in accordance with 
•he following table for forming a plurality of permanent hair wav ing custom mixed formulations: 
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jo 





Primary Solution 
"emulation Ccmconent 


% of 


Comooner.t 


in Container 


3 








3 


.1 




ammonium tmogiyeciate 


3 6.0 


24.0 


12.0 


4 . 0 




diammcr.ium 


— — 






23 . 0 




dithicgiycolate 










' Q 


ammonium hydroxide 


15.6 


— 


— 


— 




Polycuatsrr.iura- 4 







2.0 


— 




Dni veruat c ""n'' um - 10 




_ _ 


2.5 


— 


•■5 




0.2 


0.2 


0.2 


0.2 




■nrnnvlsr.e ciVCOl 


6.0 


6.0 


6.0 


6.0 


20 


water 


7 . 0 


7.0 


7.0 


7.0 




Laureth-23 


2.0 


•2.0 


2.0 


2.0 






0.5 


0.5 


0.5 


0.5 




water — 


32.1 


60.1 


6 6 . S 


52.0 




D&C yellow Nc. 10 


0 . 6 










0.5% solution 










20 


FD&C olue no. i 
1.0% solution 




__ 





0.3 




D&C red No. 3 3 






1.0 




35 


1.0% solution 












styr ens- aery late 

copolymer 

TOTAL 




0.2 








100.00 


100. 00 


100.00 


100.0 



31. An apparatus for formulating a custom mixed cosmetic product at the point of sale in response to 
specific input criteria, said apparatus comprising: 

(a) a plurality of cosmetically functional mixtures, each solution of said plurality pf solutions being in 
a seoarate container, each saia container having a uniaue interlocking means for interlocking with a 
dispensing means: 

(b) input means for entering specific input criteria representative of a customer's neea at the point of 

sale; ... . 

(c) computing means for outputting a series of instruction sets in response io said specific input 

criteria: and 

(d) dispensing means for automatically dispensing each of said cosmetically functional mixtures 
seauentially from their resoective containers into a formulation receotacie m response to sa.d 
instruction sets, said plurality of cosmetically functional mixtures combining in said receptacie to 
thereoy form a custom mixed formuiation of a cosmetic oroauct at the point of sale. 

32 The aoparatus of claim 31 wherein said interlocking means comprises a umouely snaoed interlocking 
cao means for eacn said container, each said uniquely shaoea interlocking cap means mating with a 
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ccrresoonaing uniaueiy sr.acea femaie container receivtng means m said dispensing means, each of 
saia uniaueiy' snapea femaie container receiving means oemg locatea at a preseiectea position in said 
cisoensing means. 

5 33. A method for formulating a custom mixed cosmetic prcauc: at the point of sale from a plurality of 
cosmetically functional mixtures, eacn mixture or saia plurality of mixtures being in a separate 
container, said mixtures oemg acaotea to combine to form a cosmetic proauct. said methoa comprising 
: .he steps of: 

fa) entering specific input criteria representative of a customer's need at the point of sale into a 

:o computina means: 

(b) selecting one of a plurality of custom formulations of cosmetic product stored m said computer 
means in response to said input criteria and outputting from said comouter means a series of 
instruction sets umaue to the selected formulation; ana 

(c) automatically aisoensing cosmetically functional mixtures sequentially from their respective 
;s containers into a formulation receptacle in response to said instruction sets, said plurality of 

cosmetically functional mixtures comommg in said receotacie to thereby form a custom mixed 
formulation of a cosmetic oroduct at the point of sale. 

34. The method of claim 33 wherein saia computing means includes a first look uo table stored in memory 
20 having a plurality of sets of amounts of said plurality of cosmetically functional mixtures, eacn set of 
amounts Oeing defineo by a unique comoination of a first group of specific input criteria, and wherein 
said computing means includes a second look up table stored in memory having a plurality of quantity 
factors, eacn quantity factor oeing defined by a unique combination of a secona group of specific input 
criteria, and wherein saia selecting step includes (a) selecting one of said sets of amounts in response 
:s to specific input criteria of saia first group entered at the point of sale, (b) selecting one of said quantity 
factors in response to specific input criteria of saia second group entered at the point of sale, and (c) 
multiplying the amounts in said selected set of amounts by said selected quantity factors to determine 
custom amounts of saia cosmetically functional mixtures to be Dispensed to prepare said custom mixed 
formulation at the point of saie. 



55 



35. A method for formulating a custom mixed permanent wave soiutipn at the point of sale from a plurality 
of chemically active solutions, comprising the steps of: 

;a) determining at the point of saie a customer's hair_aamage. porosity, diameter, density and length 
to define a set of input criteria: 

(b) entering said input criteria into a computing means tp determine the weight of each cf said 
Plurality of solutions necessary to prepare said custom mixed permanent wave-solution and deriving 
(herefrom a series of instruction sets: 

(c) automatically and sequentially dispensing said plurality of chemically active solutions into a 
formuiation receptacle in response to, said instruction sets, said plurality of chemically active 
solutions interacting in said receptacle tc form said custom mixed permanent wave solution at the 
ooint of sale: and 

<d) applying said custom mixea permanent wave solution at a fixed time ana temperature to said 
customer. 

36. A method of formulating a cosmetic product at a point of sale for the proauct. said method comprising: 

(a) determining a plurality of sets of criteria which defines sets of customer needs for a cosmetic 
oroduct: 

lb) defining a plurality of preset formulations, each formulation being responsive to a set of individual 
customer needs: 

(c) comparing said plurality of preset fprmulatipns against statistical averages of said customer 
needs: 

id) preparing a plurality of stock solutions that may be subsequently blenaed to form said preset 
formulations in view of said statistical distributions sucn that each of said plurality of stock solutions 
is consumea at substantially the same rate: 

(e> dispensing said stock solutions at the point of saie to prepare a specific one of said present 
•'ormuiations m response to a specific set of customer neeas. 
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